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Caloric intake declines after age 60
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Q\Manﬁfecrease in caloric intake between ages 20-39 and 275 years:
* Men — 897 kcal/day

* Women — 390 kcal/day

www.cdc.gov/nchs/data/hus/hus12.pdf#066
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Risk for malnutrition increases with

age
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*NRS—2002: Nutritional Risk Screening—2002
Imoberdorf R, et al. Clin Nutr. 2010;29:38-41.
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Prevalence of undernutrition

Prevalence of undernutrition and risk in adults >65
years (based on MNA criteria)
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Kaiser MJ, et al. J Am Geriatr Soc. 2010;58:1734-1738.



Malnutrition in the elderly with
diabetes

\O\og\

Up to 20% of older adults with dlabg\té%a\

N

Anorexia due to morbidity (miefgﬁ@\ﬁs disease,
end-stage renal fallure @p%@ﬁgnancy)

g@
Drug adverse effects e
pﬂ/\ O\Q\(\

Appetlte @h%@g%s and psychosocial issues

Ex@gégwé dieta ry restriction
QQO =)
¢ Vitamin deficiencies (group B)



Diabetes and malnutrition

\og\
e |n alarge study of more than 3000 Chinese ag{uﬁ%\\aged
65 and older, diabetes was associated wkm‘?\@\x’o\\
significantly greater loss of body mg&e\g\z@? a period of
4 years in age-adjusted analy%@s &<

e |n the Osteoporotic Frgg r"’ggaﬁ\ Men (MrQS) study,
men who were tlﬂ{@@ﬁz&ﬁh ulin resistant had higher
baseline bod&GW%;xgﬁ*?and fat mass, but were more
likely toA@*é‘e\@\ﬂfélght of 5% or more (odds ratio [OR]

1. &&‘L\%e 22.43) and were less likely to gain 5% or
o\’%or% total (OR 0.56; 0.45—0.68) or truncal fat mass (OR
0.52; 0.42-0.64).



Malnutrition and mortality in diabetes
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B SpeedTest

Domanda 1w s
Quale di questi farmaci puo causare deficit VIEB@‘Z\S
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PPl and vitamin b12

‘a‘
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r Diagnosis

ciency
s
/f
@/

Table 4. Associations Between Other Diagnoses, Other Medication@)@b aélrb\?i}amm B,, Deficiency

O\’ ©
o ot eﬁé\ (%)
&? Controls
Ne) O$ @Q 5 956) (n =184 199) OR (95% CI)?

Known associations with B, , deflmencKI/\P‘\ g\(\a

2677 (10.3) 7499 (4.1) 2.19 (2.06-2.33)
( 4791 (18.5) 20 975 (11.4) 1.36 (1.28-1.46)
0\69”“ oo Current Recent Former Remote
User User User Former User
1 |
PPl Use

Lam JR et al. JAMA. 2013;310(22):2435-2442
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Age-related issues can increase the

risk of malnutrition

Financial and social issues

Pulisetty S, et al. In: Morley JE, Thomas DR, eds. Geriatric Nutrition: CRC Press; 2007:1-9.
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Health problems — undernutrition

problems e Difficulty w@\\ﬁa\ﬁﬁng
associated with & Gl@yﬁa s and conditions

aging can \@%Qm%ma of aging
contribute to @ Changlng nutritional

undernutsition requirements

O'\QQ

Pulisetty S, et al. In: Morley JE, Thomas DR, eds. Geriatric Nutrition:
CRC Press; 2007:1-9.
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Unhealthy behaviors — undernutrition
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e Physical inactivity

Unhealthy
behaviors can
lead to
undernutrition
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Pulisetty S, et al. In: Morley JE, Thomas DR, eds. Geriatric Nutrition:
CRC Press; 2007:1-9.
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Disease, disability, pain —

undernutrition 9°

\9(\ \‘3\
e Specific diseases or {@ﬂ}’t\ ?\gldlty
e Restrictive the,gm:?%t@tﬁtddlets

o Drugs agda ?gcﬂharmacy
. ?}m@%lllty disorders, and

Disease,
disability, and

pain contribute P&‘H&@a‘ﬁﬁﬁty

L0 " © °Dementia, depression, other mental
undernutrition conditians

e Undiagnhosed, untreated pain
OV

Pulisetty S, et al. In: Morley JE, Thomas DR, eds. Geriatric Nutrition:
CRC Press; 2007:1-9.



A : . :
Financial and social circumstances —

undernutrition

50
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Financial and e Limited acc\gs\?i ef&}
; \l
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circumstances
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* F© ?{gséi‘f%llable does not meet
AP o) «itural, religious preferences
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e Living in unfamiliar
environment
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Pulisetty S, et al. In: Morley JE, Thomas DR, eds. Geriatric Nutrition:
CRC Press; 2007:1-9.
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B SpeedTest

Domanda 2
Quale e la causa piu frequente di perdita acutg&?@eso
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Mini Nutritional Assessment oatis
MNA® Nutritioninstitute

Cognoma: Nomie:

Sess50: Eta: Peso, kg: Altezza, cm: Data:

Risponda alla prima parte del questionario indicando, per ogni domanda, il punieggio appropriato. Sommi @ punteggio della valutazions di screening
&, 58 il risultato & uguale o inferiore a 11, completi il guestionario per oftenere una valutazione dello stato nutrizionals.

&
. (\\‘6‘0
a0
=1 pasto
A Presenta una perdita dell’ appetito? Ha mangiato meno 1=2 EEH (\ \\
negli ultimi 3 mesi? (perdita d’appetito, problemi digestivi, 2 =3 pasti \a\ \6\\[:‘
difficolta di masticazione o deglutizione) \
0 = grave riduzions dellassunzicne di cibo K Consuma? e\o \\’a\-/
1 = moderata riduzionse dell’assunzione di cibo Al ofta a] \'6
2 = nessuna riduzions dell'assunzions di cibo D * MEA L d

B Perdita di peso recente (<3 mesi) df" P’f’d“‘t' “'E'“" 5i0 noD
0 = pardita di peso > 3 kg . 'E'E

1=nonsa &‘y Llnl""‘ si0 no O
2 = perdita di peso tra 1 e 3 kg - e &ame

3 = nessuna perdita di peso D Fﬁ\e del pollame? sidl moQ

C Motricita & 1si
0 = dal lstto alla poltrona O$ 8 2 si

1 = autonomo a domicilio \Q(1 0 =selsi .0

D Mell' arco degli ultimi 3 mesi o W L Consuma almenc due volte al giorno frutta o verdura?
psicologici? P‘ (\é O=no 1=si O
O=si _2=no ol e O Ll
E i i - 0(\‘/ M Quanti bicchieri beve al giorno? (acqua, succhi, caffé, té, latte...)
ssj.ung \ 0.0 = meno di 3 bicchier
q 0.5 = da 3 a § bicchien
O 1.0 = pid di 5 bicchier o0
( i {luc peso | (altezza)” in kg/ m")
J la w N Come si nutre?
N I(A IMC < 21 0 = necessita di assistenza
?G‘Z 212 IMC =23 1 = autonomamenis con difficolta
3=IMC =23 D 2 = autonomamenies senza difficolia D

[0 © & paziente si considera ben nutrito? (ha dei problemi nutrizionali)
0 = malnutrizione grave
1 = malnutrizione moderata o non sa

Valutazione di screening
(totale parziale max. 14 punti)

2 = nessun problema nutrizionale D
12-14 punti: stato nutrizionale normale
B8-11 punti: a rischio di malnutrizionsa . . - . .
0-7 punti: e P Il paziente considera il 'Ellf! stato di salute miglioreo peggiore di
altre persone della sua eta?
Per una valutazione piu approfondita, continuare con le domande 0.0 = meno buono
GR 0.5 = non sa

) 1.0 = uguale
Valutazione globale 2.0 = migliore .1

.

O

o\

.



A Has food intake declined over the past 3 months due to

loss of appetite, digestive problems, chewing or - - I
swallowing difficulties’? M I n I N u t r I t I o n a
0 = severe decreass in food intake

1 = moderate decrease in food intake AS S e S S m QJI t

2 = no decrease in food intake |:|

Weight loss during the last 3 months %
0 = weight loss greater than 3kg (6.6/bs) MN )
1 = does not know \'3\\

Z = weight loss between 1 and 3kg (2.2 and 6.6 |bs) \\3(\ %\6\\'

3 =no weig@nss |:| 7 \\6
Mobility N

0 = bed or chair bound \\660 5\6\
1 = able to get out of bed { chair but does not go out ()

2 = goes out @)\6 (\\le( Guigoz Y et al.

G
Has suffered psychological stress or acute di5e Qﬁ’he d\ Nutr Rev
past 3 months?

O=yes 2=no ,\O$O Q( %j 1996;54:559-S65

O

Meuropsychological prublem5 P\$V \&

0 = severe dementia or dep Vellas B et al.
1 = mild dementia .
2 = no psychologica| MI.;;;@%\O(\ [] J Nutr Health Aging

F E-:u.:l:-.r Mas @‘Sﬁ (BMD (Weight in kg) / (height in m°)

\e@m (ﬁ:%ss than 21

2006;10:455-65

Guigoz Y et al.

02 &1 to less than 23

0\6‘) 3= gﬂ?ﬂmgreater [] J Nutr Health Aging
Screening score (1] 2006;10:466-87

(subtotal max. 14 paoints)

Rubenstein LZ et al.

12 points or greater: Marmal — not at risk — no need o
complete assessment J Geronto,
11 points or below: Possible malnutrition — continue 2001;56AZ|V|366-77

assessment
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Weight and body composition change il
with age

e\
CLOEST

ADULT OLDER ADULT

(mean age 38y) | (mean age 68) I imejr?al;ga 1y)
Weight (kg) 70 20585 62
BMI (kg/m?) 29;) egeozg\gzd\@zs 25
Total body water (kg) o @g\e S o 34 30
Fat-free mass (kg) 66\?\?‘?\6 96 46 42
% of fat Qa(é‘ae?a\‘e‘%\ 20% 33% 32%

e Total body water is reduced

X

Ritz P, et al. Clin Nutr. 2008;27:740-746.



Parametri relativi alla massa grassa di soggetti Caucasici in

relazione all’eta (%0FAT)
De Lorenzo et al. Eur J Clin Nuir. 20071 Nov;55(°11):973-9

Eta (anni) | Sesso Classificazione \o\aé‘a'
‘9\‘3‘0‘6
Eccellente Buono Accettabile \\ap?e ‘\gi‘té Obesita
Maschi 17.1;22.0, 2
<19 Femmine 23227.0
Maschi ©'18.1-23.0 :
20-29 Femmine ™ 23.1-28.0
Maschi | 5P\ 9 19.1-24.0
30-39 Femmingdd o 24.1-29.0 :
- | MaSchi® | 20.1-25.0 |
40-49 _0°" DEémmine 25.1-30.0
o Maschi 21.1-26.0
>50 Femmine 26.1-31.0

30




Fat mass - Look AHEAD trial

— trunk fat mass was significantly larger in person(go\ﬁ‘?h
type 2 diabetes than in healthy persons; 6(\6 S

— persons with type 2 diabetes had Iess,xdég £t mass
more subfascial adipose tlssuqaa\ﬁ@aslower liver CT
attenuation, |nd|cat|n hfé}rﬂ‘fat content within the

,a\’\

liver; 69
— visceral adlquéﬂt\bs@ﬁe mass was greater in persons
with ty&ea? d»raebetes

- p@@@@s%lth type 2 diabetes had more intermuscular
adlpose tissue than controls;

— persons with type 2 diabetes had less thigh
subcutaneous adipose tissue than the control group



Fat mass - Health ABC Study

\OQ\
- intermuscular fat mass was larger in personso\m‘t‘ﬂ type

2 diabetes compared with persons wﬂh@?m@f’glucose
tolerance o %\6\6\""

- visceral fat was also hlghegdﬁ’r@n@ﬁ and women with

type 2 diabetes O$0?’ Q@g’o‘



Lean mass and diabetes

g\
- Persons with type 2 diabetes had more lean @aa%s\odue
to higher in body weight \\&\a“";\d\@a

\6\6

- Muscle quality, defined as musc\{g’a?far ?gth divided by
muscle mass, was 5|gn|f|c\;3r}bP§?Wer in participants
with type 2 dlabetes 0@6\9@9

- Older adults wﬁrwﬁé 2 diabetes show a more rapld
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Nutritional status is usually measured as
BMI

B
,\O\OQ\
\6‘06
&V %
\\()(\6‘ d\\"a\\a‘
BMI = Weight (kg) \\\o@%\
gco 5‘\6\\'6
Hagh&&m}’?n 0?
W
R "o *
nﬁO s N
Classﬂ@ﬁ% \(\6\6 BMI (kg/m?) Risk of coorbidities
Q\I\‘cg(ta‘& range 18.5-24.9 Average

@
' Overweight




Misurazione della composizione corporea

Utilizzo in clinica

Punti di Forza

Facile
Economica

Antropometria
* Plicometria
e Circonferenze

Bioimpendezometria

3 G omica
Qa(b\a \9\\e Relativamente facile
2 = o
DEXA2 © <\oe“e Sensibile, accurata
05" pet Massa magra e massa

grassa
Relativamente facile
Permette analisi
distrettuali

Sca rg@‘@cggxa@zza
\\'Ncé’
@0’\6 (\@ﬁfallta del muscolo

"\ C
?/?\ G@Q"’ &

o,

‘anformazmne sulla

Dipendente dalla idratazione
Nessuna informazione sulla
qgualita del muscolo

Non distrettuale

Nessuna informazione sulla
qgualita del muscolo
Necessita di spazi



Impedenziometria (BIA)

detoctor
Qctrovies

Current
injector
electrodes

Figure 28.14B. Mothod 1o assess body composition by bioelectrical impedance analysis. Standard
placement of electrodes, and body position during whole-body impedance measurement.

Copyright € 2001 Lippincot Williams & Wilkns



Dual X-Ray Absorptiometry (DXA)




Typical doses received In

Lumbar Chest Dental DXA whole Trans- 1 day at sea
spine QCT X-ray bitewing body scan Atlantic flight level




Scansione in 4 minuti




Dati Body Composition DXA

Composition
- Tizsue - T .Mass Region Tizsue Fa Lean BMC
Region (xFa)  Lentle ko)  (%Fal) (0] (g) ‘é@ (0]
Left Leg a5 - 28.9 f Bde 435 . R AR
Left Trunk 2.2 20,4 10162 215 8011 6\0\% B\§ B 388
Left Tatal 239 22 b 21 697 Ry . ,a‘{\ﬁl&, 17 723
Right &rm 201 18.7 2 005 ‘\6\\' 157 5 1 ¥B3
Right Leqg a6 28,9 7 436 4318 A R96
Right Trunk, 2.2 205 246,38 7724
Right Tatal 238 225 15 582 1190,7 16 773
Arms 2.2 18.7 4320 3214 a b4
Legs a5 10599 8713 11 471
Trunk. 21,2 15 388 1437 16112
Aindroid 22 b 2010 46 5 2 (156
Gynoid 4 3l 2113
Total | | 34 495
> Ao A
G5
3\@@\‘ rato del Massa Magra (LM)
~ e - I
% (ﬁ)‘&?o dei Tessuti Contenuto

molli (%0Adiposita)

=FM/LM+FM

Massa Grassa
(FM

Minerale Osseo
(BMC)= Massa
Ossea (BM)




Distribuzione grasso corporeo
Regioni Androide e Ginoide

ﬁ Total Bady ]

Underweight ‘ Marrnal

¥)
Weight [kg) for height = 154,9 cm

44 EO 72 2
)
Compozition
issue = Total Mass| Hegion| Tizsue Fat| Lean Bhlﬁ
Centil
%Fay| —ome ko) (xFa)l [a)| (@) (@)
456 - 184 438| 17712 B070| 9642 Bl
42,2 - 277 41,3 2713711 445 15692 B!
43.3 - 4.2 428 4130 1788 2342 !
52.2 - 9.0 51,1 9861 4623 4237 1
g
»

42



Misurazione della composizione corporea

Utilizzo in ricerca

Punti di Forza

TAC Massa grassa e magra

Informazioni sulla

Punti debz!i
Sol%@%llg\d@rettuah

\\93%8 138 |

qualita del muscolodo\") \\'M%e -consuming

G
o@f@ega

Risonanza Magnetica Wﬁ Sre
Nucleare 82 ?‘ Bsgluzmne
e\ wet® Massa grassa e magra
Informazioni sulla
200 gualita del muscolo
9%

Creatina marcata Misura diretta della

massa muscolare totale

& °7 Necessita di spazi

Tecnicamente complessa

Estremamente costosa
Solo analisi distrettuali
Time-consuming
Necessita di spazi
Tecnicamente complessa

Time-consuming

Procedura complessa
Necessita di due contatti con
il soggetto

Non distrettuale
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B SpeedTest

Domanda 3 s
S)
Quali di questi strumenti utilizzereste per mon@@‘?%re

lo stato nutrizionale e la composizione cQs g\e*é‘\dl un

RN

anziano? 05 a8
6\)\66('\\‘6(8
° y 66\60
1. BMI ROt
@P\ﬂw\o@@\“@
2. DEXA (2 goffie
7\ \
3. Blgdm?@d%nzmmetrla (6 punti)
o

éla@"shl?/? (0 punti)
5. Mini Nutritional Assessment (0 punti)
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What is sarcopenia?

* Age-dependent loss in skeletal muscle mass O\Og\
Evans WJ, Campbell WW. J Nugm‘?og 1993
\\a 6(\6\6\'\\

* Progressive and generalized loss of sl%wé\la@luscle mass,
with an increased risk of dlsab@) 3 d QoL and death
50

* Final common pathw Oﬁm?ﬁ@?sease to disability

‘a\G
* Operational de mi*ﬁ\@ﬂ reduction in muscle mass +

strength a@d‘zeax\‘ﬁhysmal performance

9
o5 ge< “06\1 Crutz-Jentoft A, et al. Age Ageing 2010
O\QQ

* Age-associated, multifactorial loss of skeletal muscle
mass and function, with/withoutincreased fat mass

\\\\l

Fielding RR, et al. JAMDA 2011



Frailty & sarcopenia, due best seller

200

. . .S
T 800 Frailty 800 —  Sarcopenia e—\o\eQL
£ z\'\?)\()
2 N
& 600 \\.399%\@\6‘\
ZE e\ g\\a\‘\"bv?\
= OO, @
e 400 A 90 O
Q
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Period High and stable capacity Declining capacity Significant loss of capacity
Risks and Risk behaviours, emerging NCDs Falling mobility, sarcopaenia, frailty, Difficulty performing basic tasks, pain and

challenges cognitive impairment or dementia, suffering caused by advanced chronic conditions
SEeNsory impairments

.
Goals A0S

Build and maintain capacity and resilience

?\p\’L\P\ 0{\(}\(\
Responses Reduce risk factors anw&aggmﬂ% Implement multicomponent Interventions to recover and maintain intrinsic
behaviours ‘3\9 N2 programmes delivered at primary capacity
(696 (© C health-care level
) '\\69 . oe\le (are and support to compensate for losses in
05\\\33% é&t&ﬁm and management of Treat the underlining causes of capacity and ensure dignity
0‘\69 chronic diseases declines in capacity
Rapid access to acute care
Build resilience through capacity- Maintain muscle mass and bone density
enhancing behaviours, strengthening through exercise and nutrition Palliative and end-of-life care

personal skills and building relationships

WHO - World report on Ageing and Health
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ICD-10-CM Codes ICD-10-CM Indexes Conversion Coding Rules ICD-10-PCS Codes Disclaimer Aol

Home = 2017 ICD-10-CM Diagnosis Codes = Diseases of the musculoskeletal system and connective &q& HEQQMQQ = Diso
\O
. . \\‘3(\ d\ \
» 2017 ICD-10-CM Diagnosis Code M62.84 =] & A\ =\
e\ A\

. e il
Sarco \\63961@.& S
2017 \)\aa (S EDITORIAL

Journal of Cachexia, Sarcapenia and Muscle 2016; 7: 512=514
s | Published online 17 October 2016 in Wiley Online Library {Wlh}@ br‘a c I: 10.1002/jcsm. 12147
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Welcome @%ﬁ@ﬂ‘ﬂ) 10 code for sarcopenia
3\0 e‘%\
?h@{@tmn E. Murle«(z & Stephan von Haehlmg

. 6
%\\\\l Wﬂﬁﬁam Trichi, Deportment of Cordislogy ond Preumslogy, University of Gattingen Medical Centre, Georg-August-University, G&t , Gi w: Divisions of
Medicine ond Endocrinalogy, Soint Louis University School of Medicing, 5L Lowis, MO, USA

0‘\09
Abstract

The new ICD-10-CM (M&2.84) code for sarcopenia represents a major step forward in recognizing sarcopenia as a disease. This
should lead to an increase in availability of diagnostic tools and the enthusiasm for pharmacological companies to develop
drugs for sarcopenia.

Keywords Aging; Sarcopenia; ICD code




Algoritmo diagnostico

Older subject
(>65 years)

Measure grir Measure muscle
strength , mass

m

No sarcopenia



Modificazioni qualitative

e Riduzione del numero e delle dimensioni dellegéb?‘é\a

muscolari, in particolare quello delle flb(\ d\iﬁ‘@b 1
\\6
* Deficit di sintesi proteica e dell ang&a@ @ proteico
N\
* Aumento eta correlato dellg &ﬁ&a%@lne

proinflammatorie @6\{(@@9
6‘5

e Riduzione delmw dei motoneuroni
. Perdlta glé? sﬁl?tomerl in serie ed in parallelo

! f@@a?‘i@one di tessuto adiposo

0\’6 Snijders et al., Ageing Res Rev 2009

Kimball et al., Curr Opin Clin Nutr Metab Care 2002
Schaap et al. Am J Med.2006

Gawel et al J Clin Neurophysiol. 2014

Lieber et al Muscle Nerve. 2000

Nakagawa et al Gerontology. 2007



Cause della perdita di massa

3
Genes — O
A\ 0\6 A
. . O° R A\Z
Biological factors N \\a“aé\d\i.@m loss
—»  inflammation, hormones, oxidative ‘?{\;\\a Adiposity
. damage, anemia, renin-angioteR\%l%o 5‘\5\’“ 3
Social 2
’ system |\ \§@ . ef©
economic e as”
. %‘-\ ( A 4
genviron-  — Co-g@%lgdq‘ﬁ%tors
mental CV%\)P@@%%‘@'Qnitive disorders, AD | Impairment
_> . . < »
factors 1@ g\@@" r neurological diseases, Functional limitation
6;359 \,bd@éressmn, diabetes, osteoporosis,
Q(GQ $&© osteoarthritis 1
NG 0
00 ©¢
O\QQ
N Behavioral factors . -
Physical exercise - diet Dlsablhty
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del Sacro Cuore

Modificazioni con I’'invecchiamento

After age 40, healthy adults can lose 8% of muscle every 10 y\%@tg’é'
Between 40 to 70 years old, healthy adults lose an average o&@'@%ﬁof muscle

R P\
NN
24% loss from age 40-70 N\ X 28
100 = i \ 3 d\\—a\\
w 90 -
©
S
2 80
[72)
>
S
x 70
@
: QQS%"“ \58“‘ Loss each decade
\
© after age 70
50 , , : | |
25 30 40 50 60 70
Flakoll P, 2004

Baier S, 2009



Diabetes and sarcopenia

 The prevalence of sarcopenia significantly hlghe[O\uq\?"

older adults with diabetes ‘\Of)
\’b

e Sarcopenic subjects have a higher p(@a\)&l@te of
diabetes than part|C|pants wﬁ\lg@ﬁe@é’\rcopema

Cal
9
$& @ﬁnghj\g?(
0\
@@P&\Z K9 l
Xo))
2\0 .
b Muscle protein Loss of muscle
| ] i
HSUI{F&&IS\%M@ degradation mass and strength
(tyv \\ I
Og;\’i\\‘g 2( o E
0\6Q : > Mitochondrial
dysfunction

¥ i
.

Kalyani et al. Lancet Diabetes Endocrinol. 2014



Diabetes and sarcopenia

Diabetes risk fact of
sarcopenic obesity

\®)
o)
O
@PﬂP\t{\é‘(\a\e
(©)

50

8
!‘ SO !

.

\J
TTotal and, @@dﬂ{ninal fat
PN '{. O\ \

‘\a(\o \(\\\6\ (24
° \ta X yt:e size and number of
500\2\ 6I %\aicrnphages
° v

T Senescent pro-inflammatory cells
in adipose tissue

.

TInflammation

T Reactive oxygen species
TInsulin resistance
TLeptin

| Adipenectin

“

Loss of muscle mass and strength
disproportionate to body size

Kalyani et al. Lancet Diabetes Endocrinol. 2014



SARCOPENIA
- _________________________________________________

— Age Ageing. 2010;39:412-23 La sarcopenia € una sindrome
Sarcopenia: European consensus on definition caratterizzata da wuna Qg@%swa
and diagnosis perdita della massa g «#&fla forza
Report ofithe European V\ﬁorking Group on Sarcopenia in Older People muscolare 6 \'3\\
. . . A 50
Sarcopenia: An Undiagnosed Condition in Older Adults. Current - \\ S
A . ’ e\’a \O
Consensus Definition: Prevalence, Etiology, and Consequences 500\ ‘ 6\\'6\\
International Working Group on Sarcopenia J Am Med Dir Assoc 2011;12:249-56 D a\\a e ) S
AV \l
Prevalence of and mtervglﬁ?b ﬁ? sarcopenia in .
ageing adults: a sy ? |ew Report of the POPOIaZ|°ne
Internatlonab p%nﬁ nitiative (EWGSOP genera|e 5-10%
and IW (\'a\e Age Ageing. 2014;43:748-59
(\Q\
(‘,?\
q@ﬁlence and Risk Factors of Sarcopenia Among
\o Nursing Home Older Residents RSA 15-30%

J Gerontol A Biol Sci Med Sci. 2014;69:438-46

Association of Sarcopenia With Short- and Long-term

Mortality in Older Adults Admitted to Acute Care Wards:
o
Results From the CRIME Study Ospedale 10-20%

J Gerontol A Biol Sci Med Sci. 2014;69:1154-61

59
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Conseguenze della perdita muscolare

% Loss of LBM Associated complications

L]

Decreased immunity
Increased risk of infection

Decreased wound healing
Increased muscle weakness 6\)’\

* Increased risk of infecho® @ 66\6 [ Limited activities ]
O ﬁ‘eg of daily living
. <
109 %re 93{%\3\ [ Lowered quality of life ]

Q) Pg@ﬁ‘l nia
\0 \,a\*q_ack of healing
G

* |ncreased risk of death,
usually from pneumonia

Demling RH. 2009



Sarcopenia Impacts Postoperative
Outcomes Following Gastrectomy in
Patients with Gastric Cancer "

\

ac\'\o . ,a:\\
Factors associated with major postoperative complication \\a\‘\a“ é\d\&’b\\
o /4
Factors OR 95 % %Jé\e\‘o\\a\\aw p value
Sarcopenia 5.021 a‘s}@zf}i 1209 <0001
Diabetes 1536 6\)’\6 C{\»@(—E_mr_‘: 0.006
e & o
R 06?\ (Ggad
Sarcopenia and outcomes O oﬁ A ®
L X _\&
A D\’L\&ﬁii\(@\gﬁlj Sarcopenia (n = 32) p valoe® Normal muscle mass (n = 202) p value”

Maror moetonerat —— _O% . ©

ajor postoperative complications 6@ ‘5\0

No 6‘2‘\0 \6\‘8( 18 18 173

Yes 0 \19‘6 3 14 0.025% 29 1000
Pumpm:iw.-:@.lﬁng s@Cfdays; median (IQR)] 11.00 (11.00)  16.00 (14.25) 0.006%  13.00 (7.00) 0.373
t:mm\%ggz jan i 52677 (26,457) 70,627 (29,961) 0.011% 54,351 (21,339) 0.670
A-day readmissions

No 20) 26 185

Yes 1 i 0291 17 0.870

LMS=low muscle mass without decline of muscle function

Wang et al. Ann Surg Oncol (2016) 23:556-564
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: Sarcopenia e
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- ° e 2
—] 1 X .
oy s traplanto qlggg\
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3 \'c (e
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\
<" w2
0.2 &O \ Q‘e:g
—— Sustained Non-Sarco FBE »(\6\66 I
-—- I
Newly Developed Eﬁ};’o OIQ\C5\ :
O\
0.0 (o"@ 6@ \ie(c?\o | | I
0 2 eQa é(z\a 60 80 100 120
\\\\6 ‘\Oe Survival time (months)
o0 08
\t
Table'3. Multivariate-adjusted hazard ratio of mortality after liver transplantation (LT) for newly developed sarcopenia.
HR (CI) HR (CI)
Unadjusted p=value Modal 1 p-valuea
Post-LT sarcopenia 281 (1.08=7.31) 0.034 10.53 (1.37-80.93) 0.024

Harrell's C (+ SE)

0.60 {0.05)

0.81 (0.08)
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Domanda 4

qj’\eoad\
1. Aumentomtake m‘? 7°

oa\e
c/SRRH

o
3. Ott(;‘aqﬁga\f’lone controllo glicemico

Qosﬁr@venzmne fattori di rischio CV

2. Testste ror;)
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Domanda 4w s
O
Come contrastereste il rischio di sarcopenla w&g\d" ¢

O
anziano diabetico ospedalizzato? . \@\9(\@9;\6\\\

1. Aumento intake g@‘?eméﬁﬁ punti)

2. Teststeror;) ABN?(O punti)
3. Ot ?‘zg(a\?lone controllo glicemico

g{avogﬁr@venzmne fattori di rischio CV




Conclusioni

>
\O\og
e Malnutrizione importante nell’anziano cgn\aa
\
diabete APV &P
0\6\6 N \\’3‘@6\

e BMI non un buono strumentq\p’éwﬁlsurare stato

nutrizionale e composgg&@é&brporea
S
 Frequenti mod|f|g@@m1"r?1assa grassa e magra in

diabete @F‘i\ 9%
6 5\0(\

e Stato gbeimqunale impatta su outcome di salute in
@@Y‘@n& con diabete

o¥
 Diabete fattore di rischio per sarcopenia






Definizioni

1) Sarcopenia (sarxpenia) )
L . L . X\
perdita di massa muscolare associata a riduzione di: O
B
forza muscolare e/o di performance fisica ) \\a\‘\’&(\aé\(&\\'a\\
. e, . NG,
2)  Dynapenia: (6vvagug penia) 500\ 6\(5\\3\
perdita di forza e potenza é@@:) Q@(Gmrrelata al processo
d’invecchiamento ?/?‘ R ‘50(
e%
3) Cachessia (kakos hiéxis) O *06 oo
N

sindrome mul%{@lg{@g-\:m plessa caratterizzata da:

perdita %p@s%(s\o

r d@?o%eea‘gla massa muscolare con o senza perdita di massa grassa
05\\\ @éxrﬁentato catabolismo proteico

\O
% associata a patologie croniche

1. Cruz-Jentoft AJ et al. for the European Working Group on Sarcopenia in Older People. Sarcopenia:
European consensus on definition and diagnosis. Age Ageing 2010;39:412-23.

2. DManini TM, e tal. Dynapenia and aging: an update. J Gerontol Med Sei. 2012:67:28-40.

3. EwansWJ, et al. Cachexia: a new definition. Clin Nutr 2008;27:793-9,



Criteri per la diagnosi clinica di Cachessia

. .. . \Ca
1. Calo ponderale <5% in 12 mesi in presenza di e\o\og

L . 0
malattia (in alternativa BMI <20) 89%«
\’b\\a(\a '\d\& \e
"2 Riduzione della forza mu%c%la‘@% )
NN
Fatica 66\90‘
. 06?\ ega
3< Anoressia Ooﬁ e%\ o

Rlduzmne?@ﬁ‘lhom‘éﬁsq magra
Alter g@%&l parametrl biochimici

9(693(\1“@@[1?0 degli indici di infiammazione (PCR> 5mg/1; IL-
Og,\\\ o 64 pg/ml)

N

O Anemia In presenza di
Ipoalbuminemia (<3.2 g/dl) | patologie sottostanti

Evans WJ. et al. Clin Nutr 2008; 27:793-9.



" Older people have difficulty regaining
lost weight

M vou ng meq\a

\
\\6
\_@
\e N %\

\ QO
O~
80— /L\P\$ ‘é\(\a
UagPioy
A
60 R
vl X 3 4 5 6 7 8 9 10

‘,i\\yab QC N

\
0% pet Days

Ad-libitum food intake after 21 days of forced starvation with weight loss

Roberts SB, et al. JAMA. 1994;272:1601-1606.
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Life can be summarized in four

bottles

Where are you now?




General definition of malnutrition

m Malnutrition is a general term that refers to the
condition resulting from an imbalance between nutrient

needs and actual intake ‘ \\&\3(\69;\6\\6\ :

Malnutrition results A7 5

. el
from either under- eoeémd\\‘e
or overnutrition @)‘3?‘ e0?

OO GQ\Q
W '\CS\(\Q\

Both under(ﬁﬁﬁ\e of

é\,i\me‘é(%%bﬁ%‘%ffects on
o hlthy aging and
longevity

Rothenberg EM. J Nutr Health Aging. 2002;6:177-178.




+ e
Malnutrition and outcomes

DECREASES INCREASES

Gl, pulmonary,
and renal function

Recovery from illness

Cognition

Immunucumpetence

Recovary fraowm injury

i
0\690%\ Quality of life

v

Loser C. Dtsch Arztebl Int. 2010;107:911-917. Shepherd A. Nurs Times. 2009;105:18-20. Norman, K et al. Clin Nutr.
2008;27:5-15.



CURRENT NUTRITIONAL RECOMMENDATIONS AND NOVEL DIETARY
STRATEGIES TO MANAGE SARCOPENIA

R.CALVANI', A.MICCHELT, F. LANDI', M. BOSSOLA’, M. CESART, C. LEEUWENBURGH",
C.C.SIEBER’, R. BERNABEI', E. MARZETTT

‘EQ\Q'
. . . 6\0\
Un corretto intervento nutrizionale dovrebbe: ’0\"%)\
\ RN
: : : AN
a) fornire un adeguato intake calorico; g,oé\e\%\@\""@
S

(o) \\
b) assicurare I'apporto di tutti |@ %}:ﬁ? \lceenendo conto dell’eta,
sesso, profilo metabolico st‘é?o%cbi@%lute livello di attivita fisica e
terapie concomita n&(;L\P‘t(\g\“ae
cyo 5\0(\
c) fornlre\)de@%f@gaﬁta qgualita e quantita di nutrienti al momento

gm@&@“ qu@hdo c’e un bisogno fisiologico;

d) durare per un periodo sufficiente a impattare sulla salute del
muscolo.

| The Journal of Frailty & Aging 03/2013; 2(1):38-53. |




Table 4.2. Average requirement for energy (kcal/day)
by physical activity level for European adults. Adapted
from EFSA 2013 [61]

Age (years) | Average requirement (kcal/day) for energy by PAL

Sedentary | Moderately | Active
active

\0\\30
18-29 2338 2672 32006 6\
30-39 2264 2588 a‘é’@ %e 27 3235
40-49 2234 2 aged go‘z\é?s 3192
50-59 2204 @)6 26@@%6 2834 3149
60-6 2 0 2 2882
3 \x \st@z (\a\ 305 593
70-79 0@@4 2267 2550 2834
(0% (‘5
en_ <
Lodt” o \o
i Oe\@é =29 1878 2147 2415 2683
30-39 1813 2072 2331 2590
40-49 1798 2055 2312 2569
50-59 1783 2037 2292 2547
60-69 1628 1861 2093 2326
70-79 1614 1844 2075 2305




Table 4.3. Function of essential micronutrients prone to deficiency in older people and health consequences. O\Og\a‘
A\

. o0%
Vitamin B6 Main function: essential for normal homocysteine metabolism, normal energy-vi&l@\?m&;abﬂlism,
normal psychological functions, normal cysteine synthesis [88]; regulation\,\gg(@ng& \N®@tion and

mood [8g]. L\ o\
. e\a . la
Deficiency associated with: an increase in blood homocvstwve\@e@\r\:‘,k factor for cerebrovas-

cular disease and possible toxic effects on the central @}%mé\at?m; high homocysteine levels
are possibly involved in the development of AD @d\a%e@ﬂrﬁﬁns of dementia in older people [89g];

neuropsychiatric disorders including se res,q%ig@'m%, chronic pain and depression [89].
Vitamin B12 Main function: red blood cell f@\é@or‘g\n@&%gical function and DNA synthesis [g0].

Deficiency associat \\Pﬁ‘% \q@%ed homocysteine level similar to B6 deficiency—impact on
cognition and SCélmQ lth, neurological changes including poor memory and confusion,

anaemi’a{}a ase{g\ﬁ&cle strength and functional disability [go] [91].
9
Folic acid n%hn‘a:qinvalvement in the synthesis of nucleic acids (DNA and RNA), cell division and me-

el 5 :
) alzg@s\r?t of amino acids [g92].
\

(Deﬁciency associated with: anaemia (megaloblastic anaemia); elevated homocysteine as seen in B6
and B12 deficiency-possibly related to development of dementia, AD, depression and CVD [92].




D).
Vitamin D Main function: bone metabolism, promotes calcium absorption, and calcium and phos%@@%c-
meostasis [93]; other roles include renal production of renin, insulin secretion, a e@f\% m\?tabolite of

N\
vitamin D which requlates the transcription of a large number of genes [94}a@ ~ ..\
n

Deficiency associated with: calcium malabsorption, increased r‘isek\?g\é? {?-@%%ed conditions (frac-
tures, osteoporosis, osteomalacia), muscle weakness, CVD, g@@)d\i&‘@ rome and overall mortality

[93] [95]. N o 2°
T~
Main function: maintenance of healthy teetw\b\cugeﬁ,\ﬂell signalling, coagulation, muscle contrac-

. e S
tion and neural transmission [96]. ?\
PO (@R

. of
%@u‘@]%reégﬂ%one loss and an increased risk of fracture; long-term
e osition to osteoporosis [97].

Deficiency associated wi
calcium deficiency ca r.
— _ e of | T
Antioxidant Main functa% Gﬁutr%ﬁ@the excess of free radicals, to protect the cells against their toxic effects
vitamins and to %{aﬂ utga‘s“ﬂsease prevention [98].

A

o
ace  IREGMEN

q@’&eclssociated with: numerous chronic and degenerative pathologies such as cancer, autoim-

@i}geedisorders, aging, cataract, rheumatoid arthritis, cardiovascular and neurodegenerative diseases

98].




, 0‘\’6‘96\
MV
\\‘3(\'a é&‘_a\\a‘
Selenium Main function: exert antioxidative and anti-inflammatory prope&&\nﬁ arparated into protein
and form various selenoproteins [99]. 500 d

5\
Deficiency associated with: an increased nsk 0 \@%J \tfe,fﬁor immune function and cognitive
decline [gg].

Main function: normal growth 6@ %el@qﬁ&t neurologlcal function, wound healing and immune
function [100]. &O N =

Deficiency assa&@hﬂwlélmﬁ\%ncreased susceptibility to infections; diarrhoea; dermatitis [100];

reduced tast@’écu |e
N |

\o ~
(GQ (3
N 2® e\®

\ \C
0\6906\\ o¢' (




Societa Italiana di Nutrizione Umana-SINU, 2014

LARN - Livelli di assunzione di riferimento per la popolazione italiana: MINERALI.
Assunzione raccomandata per la popolazione (PRI in grassetto) e assunzione adeguata (Al in corsivo):

valori su base giornaliera.

ADULTI o
\ﬂ% o
‘lé( < 0,9 55 150 2,7 65 35 3,5

} . 0
Maschi 18-29 anni | 1000 | 700 | 240 | 1,5 | 39 | 23 | Xx@
A \)\»

OF
30-59 anni 1000 | 700 240 | 1.5 | 3, Q% é‘{lﬁc 12 0,9 55 150 2,7 65 35 3,5

3
60-74 anni 1200 | 700 24(@@ . 3&<@ 10 12 0,9 55 150 2,7 65 30 3,5

. ( \J " NV
=75 anni 1200 7 240 r\@ 39| 1,9 10 12 0,9 55 150 2,7 65 30 3,5
Femmine 18-29 anni 70 \'220 1,561 39| 23 18 9 0,9 55 150 2,3 65 25 3,0
AR 7000 !

30-39 @5‘ 10800" 700 240 | 1.5 39| 23 | 18/10 9 0,9 55 150 2,3 65 25 3,0

RA ANQG 1200 | 700 240 | 1,561 39| 23 27 1" 1,2 60 200 2,3 65 30 3,0

A\
\)ALLATI'AMENTO 1000 700 240 1,561 39| 23 11 12 1,6 70 200 2,3 65 45 3,0

Per le fasce d'eta si fa riferimento all'eta anagrafica; ad esempio per 4-6 anni s'intende il periodo fra il compimento del quarto e del settimo anno di vita.
L'intervallo 6-12 mesi corrisponde al secondo semestre di vita.

Per il Ca, nelle donne in menopausa che non sono in terapia estrogenica la PRI & di 1200 mg.

Per il Fe, nelle fascia 11-14 anni i secondi valori di PRI fanno riferimento alle adolescenti che hanno le mestruazioni; nelle femmine 39-59 anni i secondi
valori di PRI fanno riferimento alle donne in menopausa.



+

Changes in protein metabolism

Inadequate intake
of protein

(eg, anorexia of aging)

Reduced ability to use
available protein

{eg, insulin resistance, protein

Smates ad
f-r protein
. (7%, inflammatory disease,
r'inr_'}bl'_'lll-t rf_"‘_‘.|.‘lT1‘l|'Il.'|'f, hlgh A -. inflammate ry disease
r¥idative modification of proteins)

spianchnic extraction, immbiity) ‘

Loss of functionality

nuscle, bone, immune systems

Bauer J, et al. Evidence-based recommendations for optimal dietary protein intake in older people: a position paper from the PROT-AGE Study

Group. | Am Med Dir Assoc. 2013.



+
Protein intake is associated with loss of

muscle mass

Adjusted lean mass (LM) loss by quintile of energy-adjusted total protein Intnlto n

\)G‘o\

z\\\’o“

Quintile1 CQuintile2  Quintile 3

Proteinsg/kg/d 0.7 0.7 08 09 1.1

Houston D K et al. Dietary protein intake is associated with lean mass change in older, community-dwelling adults: the
Health, Aging, and Body Composition (Health ABC) Study. Am J Clin Nutr 2008




+
Reduced protein intake predicts

incident frailty

15 - -

14 + .

13 + \:a\\a\‘a

12 + N APA\Y
— 11 6%00 %‘\6\\6
w09+ t \)‘ G(\\le
= 1 el &
8 ol { 06?\ Gg‘b
g osq ONY o ¢
g os O~ \e®

PR @

E 04 ’L\ ‘\g\(\

03 + @P\ O(

e uﬁagﬁ(‘é\dﬁ@ Qs Q@ Q2 a3 a4 Qs

2 2
ey o \Bntaiibrated Calibrated
A 2 124 136 143 149 16.0 %kcal
ch\\\\‘?e(ﬂ\o 10 11 11 11 12 gkg
0‘\69
Risk of frailty by quintile of protein intake (%kcal) (n=24.417)

Houston D K et al. Dietary protein intake is associated with lean mass change in older, community-dwelling adults: the Health,
Aging, and Body Composition (Health ABC) Study. Am J Clin Nutr 2008
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Low protein intake predicts low bone
Mass

3
=
8

:

2

WHOLE BODY BMC (g)

e Ged

<7 2
0?/ e

g\“

860+

APPENDICULAR BMC (g)

_._L
Cad
S

!

910+

EDGT l I l

DAILY PROTEIN INTAKE (g/d)

ﬁii

>87

<66 EE 87
DAILY PROTEIN INTAKE (g/d)

Meng X et al. A 5-year cohort study of the effects of high protein intake on lean mass and BMC in elderly postmenopausal

women. ] Bone Miner Res. 2009



Fattori di rischio di malnutrizione

L : \0\0@\6'
Fattori intrinseci @®
Le%ati all invecchiamento: perdita di appeti(;c&%e\ma\c\f \ias%zioni
del cavo orale, alterazione del gusto e dell, '9@69 ifficolta di
deglutizione 3600\6(_;;\6\‘?’\\
Malattie e disabilita: patologie g@@t%\}mé‘stinali, disturbi
neurologici, psichiatrici, endogrni

. . dvisufficienza d organo, altre
condizioni cliniche (malw@w torie, tumori), interventi
chirurgici $QO

QV\P:L\: ot
. e\
Fattori estem¢i\,e<s\°
. o \O .
Maréggmoihm@souale

‘\anﬁ’E‘?\Jc\miBnalizzazione
© Farmaci
Condizione economica



Conseguenze della malnutrizione

massa e funzione muscolare 6\0\0@\@
risposta ventilatoria @

. . . (®)
funzione intestinale R
ed\)\ o\\‘e(e

alterazione della tg@ﬁﬁgg@éolazmne

compromlsgtm%\cﬁé?la capacita immunitaria

‘tdsp‘élcatrlzzazmne delle ferite
e‘e
05\\\‘393@‘?15|b|hta alle infezioni

o .
tempi di guarigione e peggioramento del
decorso delle malattie concomitanti



Gemelli # o Umbria Salute
e PFEVAlenza della malnutrizione ¢ Benessere
FESTIVAL
e\o\og\a‘
Prevalence of undernutrition and risk in adults >65 6\0\&)\\
. . ‘6'
years (based on MNA criteria) \,@\\a“"’é\(g\\ N
(e R

o M Comr‘nunit\; \\6600\ é\()'\\a\\

= Hosp't?_' _ 51% 6\)\6 a‘\leﬁM%Inutrition is common
so% | [ Rehabilitation Y " among older people in

Bl Nursing Home hospitals and long-term
40% care, but the greatest

of
205 those who are
\66’0 malnourished live in the
Qa"b o \2 community

20% AT

. QQ . ~eN

o\ \O
Lo et
QR 6%

w T

Kaiser MJ, et al. ] Am Geriatr Soc. 2010;58:1734-1738.



Umbria Salute

¢ Benessere
FESTIVAL

,\O\o@
Valutazione della malnutrlzmngo\a""’
\\3\\6(\5\6\\'
e\ 6\\’0
* |l singolo parametro non e@sa?ﬁﬁe?ente
ed\) cﬁ\‘e
cR© ad\
O$()65\Q(eg
N
. Necessarlq,@ﬁ@@rocao multidimensionale
(@ aﬂe(s\o
2\9‘ Qa\‘e(e\

S s 0C

Q©
|| giudizio clinico & fondamentale
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e o ° ° - ‘6'

La malnutrizione porta alla perdita di funzmblge\Og‘
O\
\ o o] e . d\ * ‘\\'

Ridotta capacita di utilizzare i \a\\aﬁ\’o‘\d\x@‘a

S
nutrienti introdotti (A

(e.g., insulin resistance, immokility, hish
splanchnic extra<xion
< O

Aumentato fabbisogno di

Ridotto apporto energia/specifici nutrienti

calorico
(e.g., inflammatory disease, oxidative

(e.g., anorexia, Gi problems) modification of proteins)

Perdita di funzione

(muscle, bone, immune systems,
cognition)
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La malnutrizione si associa a limitazioni funzanJ@@

PR\
,\)\V‘
100 Handgrip strength SPPB ) (\'ad\ \‘\‘3‘\\'
. \’\'b\\‘a 5\6\&
o2 o@
80 0. g2
S
£ 60
S Unable
g. 40 B Moderate/severe
a m No/slight
20
\t |
\\\\\ ((\Oﬁm Risk MN  MN WN  RiskMN  MN 296 persons
O\6§ QG (n=92) (n=168) (n=36) (n=92) (n=168) (n=36) (807i7.7 y)
WN: well-nourished
MN: malnourished

E. Kiesswetter et al. J Nutr Health Aging. 2013 Apr;17(4):345-50.
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La malnutrizione rende fragili

Umbria Salute

¢ Benessere
FESTIVAL

Table 1. Operationalizing a Phenotype of Frailty

. 6\0‘

A. Characteristics of Frailty

Shrinking: Weight loss
(unintentional)
Sarcopenia (loss

of muscle mass)

Weakness

H

Slowness
’L\P\ O(\Q

ﬁO

Poor endurance; Exhaustsaﬁ)

2 \\%
B. Cardiovascular Health Smdy « \‘ \d\\»a
Baseline: >10 Ibs lc-st un n@é‘a\ﬁ
o

prior year

6
O \\13‘
&@sﬁ‘cng@\l%\vest 20% (by gender, body
f:x)
%%usunn” (self-report)
@\e Walking time/15 feet: slowest 20% (by
gender, height)
Kcals/week: lowest 20%
males: <383 Kcals/week
females: <270 Kcals/week

C. Presence of Frailty

Positive for frailty phenotype: =3 criteria
present

Intermediate or prefrail: 1 or 2 criteria
present

*See Appendix.

Fried LP et al.

2001;56:M146-56



Appendix 1: List of variables used by the Canadian Study of Health and Aging to construct the 70-item CSHA Frailty Index

* Changes in everyday activities
* Head and neck problems

* Poor muscle tone in neck

* Bradykinesia, facial

* Problems getting dressed

* Problems with bathing

* Problems carrying out personal grooming .

* Urinary incontinence

* Toileting problems

e Bulk difficulties

* Rectal problems

* Gastrointestinal problems

* Problems cooking

* Sucking problems

* Problems going out alone

* Impaired mobility

* Musculoskeletal problems

* Bradykinesia of the ||m 3(6
* Poor muscle tD”‘i’a'Q‘m
e Poor ||mtbtz§6}h‘§aéqn(\
. @Qrdlnatlo unk
. Poor standlng posture

* Irregular gait pattern

e Falls

03\‘6‘

* Mood problems

* Feeling sad, blue, depressed

* History of depressed mood .

* Tiredness all the time

¢ Depression (clinical impression)

* Sleep changes
Restlessness .
* Memory changes
* Short-term memory impairment 6

2s®
* Changes in general me% cncw&@ .
@hiorg) s .
¢ Cloudin ‘rlurqeg .
* Pa@y r%E‘Q .
7/\ ist g\fél%vant to cognitive impairment O

N

* Long-term memory |mpa|rment a\\6

Onset of cognitj

m

6@ (%\OQ Family history relevant to cognitive o
6 impairment or loss
G\ * Impaired vibration

* Tremor at rest

Postural tremor

Intention tremor

History of Parkinson’s disease

Family history of degenerative disease

(P
V’&‘\ipheral pulses

Seizures, partial complex
Seizures, generalized

Syncope or blackouts

Headache \Og\
Cerebrovascul ems

\
History of é}o
Hi Of s mellltus
d{\@?‘

@?pertensmn

Cardiac problems
Myocardial infarction
Arrhythmia

Congestive heart failure
Lung problems
Respiratory problems
History of thyroid disease
Thyroid problems

Skin problems

Malignant disease

Breast problems
Abdominal problems
Presence of snout reflex
Presence of the palmomental reflex

Other medical history

Rockwood K et al. 2005;173:489-95




La malnutrizione € un problema complesso

Stili di :
vita/comportame iy soaall ed
nti non satnari economiche

Problematiche di Malattie
V4

salute

dell’invecchiamento d'sab'hta' dolore

e Oral, dental e Comorbid e Poverty
issues disease Gep@ 2nces e Social isolation
e Difficulty e Drugs, $O€ (eﬁﬁlcohol abuse e Limited access
swallowing polyphag@ac Ae= " o Physical to food
e Gl problems % tla)(\g\ inactivity
e Anorexia of 2 200 e Lack of
aging Q'a‘e‘ \aébndltlons knowledge of
\\\ﬂQ \oe\le e Reduced ability healthy eating
90‘5\ Qe‘( to perform ADLs behaviors
ov

1.Pulisetty S, et al. In: Morley JE, Thomas DR, eds. Geriatric Nutrition. CRC Press; 2007:1-9.
2.Bernstein M, et al. J Acad Nutr Diet. 2012;112:1255-1277.
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“... management of malnutrition in
older age needs to be
multidimensional...”

“Individualized M?I\Bﬁ‘ﬁ WORLD

counselmg@é’s befeh shown to REPORT

|m%rg>v‘é\thé Nutritional status of ON

older people within 12 weeks” AGEING
AND

HEALTH



Formule semplificate per stimare i fabbisogni di
energia, proteine e fluidi

=
\O\og
— Use actual weight for normal or underweighg\g\a‘?z
patients (0P A
- o WO e\
— Use Ideal Body Weight (IBW) for %g@mw@c or obese

patients, calculated as: A2 58"
A . :
e Men =47 kg for 152.4 cm t@}%\%gx«%s cm in height
e Women =45.5 kg fgbﬁ%e.‘ggm?+ 2.3 kg/2.5 cm in height
O A\
O S

. 2\°

Proteinl?

el -25g/ e 25-30 kcal/
kg/day kg/day

1.Manual of Clinical Dietetics. 6th ed. American Dietetics Association; 2006.
2.Bauer J, et al. /] Am Med Dir Assoc. 2013;14:542-559.



Gemelli ® Umbria Salute
e i s .o e Benessere
FESTIVAL

azione Policlinico Universitar
Universita Cattolica del Sacro Cuore

* Problematiche specifiche di ospedali e RSA: be\o\og‘
o O
_ AVt
Orario dei pa St‘l \@\0“2\6\\3\\0
606\6\‘%\\6\\6

\ o\ . . . .
_ prefg&@ngg/@%lgenze individuali

o [j:,ge&a isfatte
I

Nijs K, et al. J Am Med Dir Assoc. 2009;10:226-229.



Unhealthy Financial and
behaviors social issues

Health issues Disease, disability

of aging and pain

e Oral, dental e Comorbid J leltegcf;@&? e Poverty
issues disease &(@fé\}e&@? e Social isolation
° Difficulty e Drugs, OQ %C&b' abuse e Limited access
swallowing polypha rmaw@ (e%'aPhysmaI to food
e Gl problems e Deme ﬁ) e inactivity
Ve
e Anorexia of 0(\9\ e Lack of
aging R 2@ Q@ﬂ‘% knowledge of
0@ (’3\ \rg‘ﬁéduced ability healthy eating
‘ ,&Q(e e\‘e( to perform ADLs behaviors
0‘5"\’“\l e‘(o
O'\QQ 3
COMPREHENSIVE GERIATRIC ASSESSMENT
1.Pulisetty S, et al. In: Morley JE, Thomas DR, eds. CRC Press;
2007:1-9.

2.Bernstein M, et al. 2012;112:1255-1277.




Setting nutrition goals with simple formulas for
estimating energy, protein, and fluid needs

— Use actual weight for normal or underweight 6\0\6\)‘
patients (2 g
: iy WO e
— Use Ideal Body Weight (IBW) for overgge}%b;\a@ obese
patients, calculated as: a\\a?eae\
e Men =47 kg for 152.4 cm + 2.391@}@5\% in height
e Women =45.5 kg for 1&%@&?@@5?}3 kg/2.5 cm in height

. 2\°

Proteinl?

el -25g/ e 25-30 kcal/
kg/day kg/day

1.Manual of Clinical Dietetics. 6th ed. American Dietetics Association; 2006.
2.Bauer J, et al. /] Am Med Dir Assoc. 2013;14:542-559.



(eQa( 6‘6\6
OMasghiJét%‘) {«»?EE anni: 7% grasso corporeo relativo (%);
-@@é’gchi &ta > 16 anni: 5%
eFemmine: tra 12e 14%

N.B.Perdite di massa grassa che vanno oltre questi limiti,mettono
seriamente in pericolo la salute degli atleti

99



Bocly cornposition

\}
Basic Model 6»&0\0g
2-Compartment ‘\0‘\6\0‘\
1° 6‘,@\‘\0'\
N,K,Ca,Na... Mineral Fat %th\&\\ %'\d\
FAT R (
Protein 5 I : 5\:
Carbon E@@\\@G ] » Blood
I gcw O
Fat Q« > o\ Bone
Hydrogen 0?/‘ (@g’é ECF
SQLSVS" Adipose
Fat-Free | e 1P
Mass P\7/\F& (\g\(\a\ Tissue
(FFM) b w
o C\@xxgﬁz\ ater e Skeletal
A \o Mass
0% ke Muscle
‘&\“39 IE'\GG\l
oW v Atomic  Molecular Cellular Functional = Whole Body
Multicompartment Models
Cattedra di Alimentazione e
Nutrizione Umana — Roma “Tor 100

Vergata”



Cattedra di Alimentazione e
Nutrizione Umana — Roma “Tor 101
Vergata”



S of Body Comg

Cattedra di Alimentazione e Nutrizione
Umana — Roma “Tor Vergata”
Societa Italiana Alimentazione Sport



What is a healthy weight?

If healthy weight is simply a weight corresponding t@s®

the height-weight tables, then it is easily (e
assessed...the concept of healthy weig\lgat\ah%;gl@t?‘es
elements of an d@‘fg\@v@\ealth
outcomes... Body compositiopaathet than weight
does information abou%@pd%ﬁ‘@t‘\‘f’:istribution, which
Isa NO¥ 09

Measures of ad@@ﬁ&%ﬁéﬁd its complement,

: SN C e s :
muscularlt\(@ﬁﬁj provide indicators of health risk
more (%L@@@JWQE ated to the metabolic derangements
aoségﬁgcg(ate‘a with overweight and obesity




Bilancio Energetico Negativo

e il bilancio tra:
Apporto energetico = Calorie introdotte con |a diets ,
= Dispendio Energetico Gicrnaliero (DEG)

.~

P =
puo essere sbilanciata in 3 modi: m

1. Apporto energetico < &
2. Normo-Apporto snergatico & 1
3. Combinazicsie 4f entrambe
Asporto energetico < &
e BEN con modalita =) Inefficace,effetti dannosi,perdita FFM
e BEN con modalita =) Efficace
e BEN con modalita = Molto efficace, perdita di FM




Conseguenze della
BIIS]IDIRVANNAVA[G]\|=

o Diminuzione del volume e della pressione sanguigna,

e Riduzione del volume di scarica sistolica sub-nassimale e
massimale e della massima gettata cardiaca (Voiume/minuto);

Diminuzione della perfusione di sariguic ai reni, e attraverso i reni;
o Aumento d<ia FZ sub-massimale;

e Riduzione delle capacita Aerobico ed Anaerobiche;
e Declino della prestazione;

e Notevole impedimento alla termoregolazione.
(Wilmore & Costill 2005)

Cattedra di Alimentazione e Nutrizione

Umana — Roma “Tor Vergata”
Societa Italiana Alimentazione Sport




Energy requirements of strentgh/power
athletes

3 fattori principali:

e Basal Metabolic Ratgda‘[ﬁa)?‘
AN
e Physical Activgg;sb“ﬁ“ém?f\%PAL)
@P 1o Ne*
» Thermog®iyeEffect of Food

RN
. \\\\\
0\69

E Resting Metabolic
Rate (RME)

B Thermic Effect of
Food

= Activity
Thermogenisis




BMR

a‘
\og\
Minimum amount of energy required to sustalno\ 1568
®
“metabolic cost of living” « &\agaé\d\\a\@\
P
%00\66‘\6\\-8\\

\\%
Accounts for about 60-70% g&a «fotal amount of

50
calories the human bogyég\e&ga@‘
S
’L\P‘$O \(\ae
Determlneddb?é@ﬂﬁ%r body size, body composition and
age Qa

2%
\\\\l
\69 0° ?G‘

Accounts for the calories expended by the body’s organs,
tissues and physiological systems as the heart, lungs,

liver, kidneys, brain and muscle mass

%
\]6
{\C®



BMR

Principali metodi di determinazione:

. . . . . \a\‘\a(\a\d\\a\\
e Calorimetria diretta (camera caggm}gat@a)

.
.

* Acqua doppiamente mar%@@zﬁé&ﬁ%)
G \ ©
 Calorimetria Indirg@t&?@dﬁé%abolic Cart o device

o\
portatili) O (@

?\\\,\’L\ &'
3o

e

-Form%L@\ape@(c’fittive (per es. Harris-Benedict
Q e

Equaie]

0‘\69 ?G‘



Calorimetria diretta

g\
e\o\o
\
A OV
WA\
\\0 (\\\
Happraseneg% tit:a della camera
\
ISR Pl |
\ SENSORE '
. o temperatura condizionamento aria
S oo
regomins t
.-.J|.-: e | ! E
| camera
M2 .. L |
T ] Acquisizione dali - h;.ﬁ:{?

Anaitzzatore CO, Analisi dal




Calorimetria Indiretta

G,\O\OQ\

Da una stima del metabolismo basale g;brg\ so la
\{4%
misura dello scambio respiratorio (¥ ‘ﬁg@ﬁo Anidride
S0V 3%
Carbonica S

Il rapporto tra CO2 prod%*g;aegg@smgeno consumato (RER
Respiratory Excha g@%’ﬁﬁo) fornisce una stima della
spesa Ca|OrICE&>@?§{@\b arburante utilizzato per i processi

fISIO|OgI&bQ": e‘e\a
S Yoer ™

NG RER=VC0O2/V0O2



Equazioni predittive

Harris-Benedict Equation §9C

Rt
Women : RMR = 655.1+(9.56 x mass[kg])+(1 §\§9{‘}\)gg%?[cm]) -(4.68 x age[years]
?\G 6\90
4
Men: RMR = 66.47+(13.75 x m§@s{1§®€(§’ 0 x height[cm])-(6.76 x age[years]
p\’l/\P\O\Q\(\
50(\

CunnmgMﬁ%ﬁuatlon

RMR = 500 + 22 (LBM)



Componenti della spesa energetica basale nel’'uomo, nella donna e nel bambino

% BEE
45-

4{}-

Fegato Cervello Cuore Reni Muscolo Tessuto  Rimanenti **
Adiposo

Elia M. Organ and tissue contribution to metabolic rate. In: Kinney JM, Tucker HN, editors. Energy metabolism:
tissue determinants and cellular corollaries. NY:Raven Press; 1992. p. 61-79.



. .
Prevalence of undernutrition 1009
20
" - O™,
Prevalence of undernutrition and risk in adults 565 2% "
. . \a\\a 6\6\\
years (based on MNA criteria) 6\6(6\ @
50 '\d\\a
' \ o
60% :Com’f‘””'t‘r‘ 60‘6?)\‘ o®M3Inutrition is common
Hospital 51% O 6\60( among older people in
so% | ElRehabilitation hospitals and long-term
B Nursing Home care, but the greatest
40% of
those who are
30% 0\06 malnourl_shed live in the
A\ community
. '\10Q N

20% 0‘5\\\ o \C

0‘\69 Q

10%

- T

Kaiser MJ, et al. J Am Geriatr Soc. 2010;58:1734-1738.



-
. . . 0%
Assessment of nutritional defluegc\ﬁ

R P\
W é\d‘@\

-

o\

No single rg@a?sﬁsed\iz sufficient
\

$() ‘(\ae%\g
OV

Clinicatflusigement remains the “gold standard”

. \\\\\ QO
O\QQ



Reduced ability to use

available nutrients

(e.g., insulin resistance, immokility, hish
splanchnic extrasxion)

Greater need

Decreased usual for energy/specific nutrients

energy intake
(e.g., inflammatory disease, oxidative

(e.g., anorexia, Gi preklems) modification of proteins)

Loss of function

(muscle, bone, immune systemes,
cognition)




Malnutrition and PF&S N

Table 1. Operationalizing a Phenotype of Frailty

A. Characteristics of Frailty

Shrinking: Weight loss
(unintentional)
Sarcopenia (loss

of muscle mass)

Weakness

Poor endurance; Exhaustboﬁ)

B. Cardiovascular Health Study «

-

Baseline: =10 lbs lnst un
prior year

3
L2 \\1@‘6

&@sﬁeng@‘l%'mt 20% (by gender, body

ex)

%%usunn (self-report)
@\e Walking time/15 feet: slowest 20% (by

Slowness \P‘
7/ O(\Q gender, height)
Low %\@L \0(\6 Kcals/week: lowest 20%
A2 e® males: <383 Kcals/week
Q@‘ e\@ females: <270 Kcals/week
QY et
Oé\’i\\l'a of Y C. Presence of Frailty
0\6Q © Positive for frailty phenotype: =3 criteria
present
Intermediate or prefrail: 1 or 2 criteria
present
*See Appendix.

Fried LP et al.

2001;56:M146-56



Appendix 1: List of variables used by the Canadian Study of Health and Aging to construct the 70-item CSHA Frailty Index

* Changes in everyday activities
* Head and neck problems

* Poor muscle tone in neck

* Bradykinesia, facial

* Problems getting dressed

* Problems with bathing

* Problems carrying out personal grooming .

* Urinary incontinence

* Toileting problems

e Bulk difficulties

* Rectal problems

* Gastrointestinal problems
* Problems cooking

* Sucking problems

* Problems going out alone
* Impaired mobility

* Musculoskeletal problems

* Bradykinesia of the ||m 3(6

ot 2
e Poor lim Qn(\
. \%Qtr?matlo?éunk

. Poor sta ndlng posture

e Poor muscle ton(,narQ$m

* Irregular gait pattern

e Falls

* Mood problems

* Feeling sad, blue, depressed

* History of depressed mood .

Seizures, partial complex
Seizures, generalized

Syncope or blackouts

¢ Tiredness all the time * Headache \Og\
¢ Depression (clinical impression) * Cerebrovascu ems
* Sleep changes » History of étﬂé
Restlessness * Hist@® of s mellltus
* Memory changes \'3 Xg\ @%)ertensmn
e Short-term memory impairment 6 \ GV’Qa‘\ipheral pulses
* Long-term memory |mpa|rment a\\6 6% Cardiac problems

Changes in general me é\&l cncwj@( .
* Onset of cognn‘& @xg’ptor@\ 6 .
¢ Cloudin nurQeg .
* Py r%éQ .
7/\ ist g\@%\fant to cognitive impairment ©

N

TTT

6@ (%\OQ Family history relevant to cognitive o
6 impairment or loss
G\ * Impaired vibration

* Tremor at rest

Postural tremor

Intention tremor

History of Parkinson’s disease

Family history of degenerative disease

Myocardial infarction
Arrhythmia

Congestive heart failure
Lung problems
Respiratory problems
History of thyroid disease
Thyroid problems

Skin problems

Malignant disease

Breast problems
Abdominal problems
Presence of snout reflex
Presence of the palmomental reflex

Other medical history

Rockwood K et al. 2005;173:489-95




“... management of malnutrition in
older age needs to be
multidimensional...”

“Individualized M@eﬂ WORLD

counsellng@é’s\béen shown to REPORT

mg)rg,v‘é‘thé futritional status of ON

older people within 12 weeks” AGEING
AND

HEALTH
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journal homepage: www.|amda.com

\\

@ CrossMark

Review

Evidence-Based Recommendations for Addressing Mal%c

in Health Care; An Updated Strategy From the feed ]@a&
Study Group 66\) \\16

M. Isabel T.D. Correia MD, PhD?, Refaat A. He ([:l

Takashi Higashiguchi MD, PhD £, Jean-Pier lI'I.*I[IlI‘j @ vinder Reddy MD, MS*,
Kelly A. Tappenden PhD, RD', Mehm‘aR D*—’-.é@%iu Muscaritoli MD, PhD "*

Ca

P\ﬁo \(\3
... Simple for a?’c?‘ efwoéstlmatmg energy requirement: 25 to
30 kcal/kg)go@gyaﬁe/ght/day
\\\\\69 6\‘6

\ et B%ased on metabolic stress of disease, physical activity, and actual
nutrltlonal status.

Westerterp K, Schols A, Singer P. Energy metabolism. In: Sobotka L, ed. Basics in Clinical Nutrition. 4th ed.
Prague: Galén; 2011:96-103.

McClave SA, et al. JPEN J Parenter Enteral Nutr. 2009;33:277-316.




Unhealthy Financial and
behaviors social issues

Health issues Disease, disability

of aging and pain

e Oral, dental e Comorbid J leltegcf;@&? e Poverty
issues disease %{gfé\}e&ee? e Social isolation
e Difficulty e Drugs, OQ %C&b' abuse e Limited access
swallowing polypha rmag@?/ (e%'aPhysmaI to food
e Gl problems e Deme G) ~ 2@ o inactivity
e Anorexia of 0(\9\(\ e Lack of
aging 6‘3@ g@mﬁo knowledge of
(’3\ \34?educed ability healthy eating
,\109(6‘%6\‘6(6 to perform ADLs behaviors
oSN eet ¢
O'\QQ
COMPREHENSIVE GERIATRIC ASSESSMENT
1.Pulisetty S, et al. In: Morley JE, Thomas DR, eds. CRC Press;
2007:1-9.

2.Bernstein M, et al. 2012;112:1255-1277.




A% UNIVERSITA
K GeMarta Clore
>
. \oO
e Three-day dietary record 0\3\3""0
\ DR\
NG ‘6\&’0\‘6'\
Nutritional reports (e.g., translation of tI%@‘g-\gg@%gietary

\ .
record in English) will be centralisg\(éﬁ’lchgﬁadg?’RlNTT Nutrition
Frontend application web-syggm?ﬁ d\\le(
6?‘6 g’bd\s
O @
The RCT coordi&q@%\%@ﬁ‘t‘fe (i.e., Catholic University of Sacred
Heart, Ron'@eyﬂ%géyo){\%ill perform a monitoring activity

g q e(%\o



e\o\og\a‘

Ov°
Www.mn ePtf y.com
: \\?@5\ g Brly

A guide to completing the
Mini Nutritional Assessment MNA®

Guigoz Y et al.
Nutr Rev 1996;54:559-S65

Vellas B et al.
J Nutr Health Aging 2006;10:455-65

Guigoz Y et al.
J Nutr Health Aging 2006;10:466-87

Rubenstein LZ et al.
J Gerontol 2001;56A:M366-77



A

Has food intake declined over the past 3 months due to

loss of appetite, digestive problems, chewing or HP.- - - I
swallowing difficulties? M I n I N u t r I t I o n a
0 = severe decrease in food intake

1 = moderate decrease in food intake AS S e S S m QJ‘ t

2 = no decrease in food intake D

Weight loss during the last 3 months %
0 = weight loss greater than 3kg (6.6Ibs) MN )
1 = does not know \'3\\

2 = weight loss between 1 and 3kg (2.2 and 6.6 Ibs)

3 = no weight loss |:| \‘ \\6

Mobility
0 = bed or chair bound 6\\6

1 = able to get out of bed / chair but does not go out XD < )
2 = goes out p@) ('\\le Guigoz Y et al.

Has suffered psychological stress or acute di ®|‘t‘he d\ G Nutr Rev

B=yen. 2= C,\Q< o 1996:54:559-565

Neuropsychological problems P\$V (\QU

0 = severe dementia or depwﬂa O(\Q\ Vellas B et al.
1 = mild dementia

2 = no psychologigal Q&..w@\o(\ ] J Nutr Health Aging

O\QQO

E:n-dg.r Mas @&6& (BMD (Weight in kg) / (height in m’) 2006;10:455-65

'eﬁ.'u (&%55 than 21 :
\ mh o less than 23 Guigoz Y et al.

3 = BMI 23 or greater 0] J Nutr Health Aging

Screening score 1] 2006;10:466-87

(subtotal max. 14 paoints)

Rubenstein LZ et al.

12 points or greater: MNormal — not at risk — no need to
complete assessment J Geronto/
11 points or below: Possible malnutrition — continue 200 1;56A: M366-77

assessment



Factors affecting nutritional intake in older adults.

Reduces intake

Promotes intake

Product Ingredients Ingredients
- High protein - High fat
- High fibre \
- Slow-digestible \o®
e©
carbohydrates ‘ 0\3‘0
Food attributes Food attributes M. N
. . . . - PR 6\\6'
- High viscosity - High palatability ,a\\a ‘\6\&
- Large volume - Appetizing appearance \'a 1@ S
- Monotonous diets - High energy densgo 6\6
Culturally inappropriate food - Low volum ﬁ%l] 6%
Presentation of too large pumﬂ%@& \\le
portion size a 5 g::éhéeen meals)
O$® in the diet
O~ \e®
W \Q\(\a
Personal Social changes GV\P‘ 0“>Good health . X
_— Nieuwenhuizen WF et al.
Physmlug\&ab& Motivation _
% o
\\\6

Enwru&gﬁ%tal?ﬁ}mg alone

Social isolation

Meal interrupting
procedures

Lack of help with eating
Inappropriate mealtimes

Distraction (e.g. TV watching)
Conveniencefeasy access to food
Encouragement by care givers
Sharing a meal with other
people/ambiance

Eating at the same

time every day




Nutritional Intervention: Example

3-day dietary record form &O\oq\a‘
0%
§ 9%
R P\
Mertificationede L | | L | [ a\\a(\ 0 6\\:3\
Vst Mumber O Snack K @\a \‘\ :
0: Ok _'Iumr%O@\' nr‘a\d\\‘a Portion; Guantity
O: O N\ ,a%
O« O 6\)\.6 a‘“e(e
\ 1 _ FoudDirick | Portion Guantity
1-day dirtary record Ge . 60(
mee OO0 OO OOOO @G d\
NARIPN
Frum monday b iridey (] ﬁ‘o . (G
Saturday or sunday O oay 8 O O O %\Q Snack
\PN& : ‘\(\?>\e r ...... Fuud Dirick. Furtion  Guantity
e 32 T
IR RO
: Q(QQ \]G‘G |
‘\\"\\\'3 ('\C,e [ p——— T
02 s...m? \Y el oooo
O\69 i — e g pectein/ig B ICICT




Malnutrition results from a mismatch h2tween

nutrient intake and demand of (aging) ody

S X
O\-aQR/ern?J?rition (obesity)
e Undernutrition
e Deficits of specific nutrients

1.Rothenberg EM. J Nutr Health Aging. 2002;6:177-178.
2.Donini LM, et al. J Nutr Health Aging. 2007;11:421-432.



Social changes

- Isolation

- Poverty

- Reliance on others

Physiological changes
- Functional disability

- Oronasal conditions

- Gl conditions

- Satiety

Eating process
- Slower eating ’<>\\66e
- Less snacking@\@ e
- Less digtary v&gi@‘t?/
o é\xw
O " e
pr\P\ ,«'\Q\(\(a

- Calories
- Nutrients
- Food and drinks

|

MALNUTRITION

Psychological changes
- Depression

- Foods are less liked

- Less motivation to eat

O

Nieuwenhuizen WF et al.
2010:29:160-9




UNIVERSITA
CATTOLICA

del Sacro Cuore

Thank You
2016

.
Roger Thomas, 75 years old \O\og\




Setting nutrition goals with simple formulas for
estimating energy, protein, and fluid needs

— Use actual weight for normal or underweight 6\0\6\)‘
patients (2 g
: iy WO e
— Use Ideal Body Weight (IBW) for overgge}%b;\a@ obese
patients, calculated as: a\\a?eae\
e Men =47 kg for 152.4 cm + 2.391@}@5\% in height
e Women =45.5 kg for 1&%@&?@@5?}3 kg/2.5 cm in height

. 2\°

Protein?-?

e 1-15g/ e 25-30 kcal/
kg/day kg/day

1.Manual of Clinical Dietetics. 6th ed. American Dietetics Association; 2006.
2.Bauer J, et al. /] Am Med Dir Assoc. 2013;14:542-559.



Multiple factors contribute to nutritional
status

Medical
conditions |
Physical
Physiological | cisability &
changes > mental
disorders

Nutritional Socio-
status _ economic status




+ _ )
Age-related issues can increase the

risk of malnutrition

Financial and social issues

Pulisetty S, et al. In: Morley JE, Thomas DR, eds. Geriatric Nutrition: CRC Press; 2007:1-9.
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After age 40, healthy adults can lose 8% of muscle every 10 y\%@,@’é'

.

Between 40 to 70 years old, healthy adults lose an average og\ gof muscle
6‘

R P\
W\ é\d‘\a\

24% loss from age 40-70 p\

100 - ( d\@\\a
w 90 -
£
<  80-
(7]
>
€
x 70 -
3 0
: 998%\\\ \58‘* Loss each decade
\
O after age 70
50 | | | | 1
25 30 40 50 60 70

Flakoll P, 2004
Baier S, 2009
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Nutritional Intervention: Example

e\o\og\a‘

. 0‘\0‘9

3-day dietary record collection - Check - Interview
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NIVERSITA
HTTDLIC%

Nutritional Intervention TOLICA

g\
Energy Intake: 25 to 30 kcal/kg body WEIQh%MO\O

yo
\\0“ c&\‘e‘
For obese subjects use adjusted body {g@bﬁ

Adjusted Body weight = Ideal Weight + (0.4 ég q@wé’lght-ldea/ weight])
(5\) N©
)
6?\66@3 A

Men = da@%{@x{gﬁ kg) for 5 ft (152.4 cm) + 5 Ib (2.3 kg)/inch
\(gsse égqeﬁn height
= weshen = 100 Ib (45.5 kg) for 5 ft (152.4 cm) + 5 Ib (2.3kg)/
inch (2.5 cm) in height

Sarcopenia & Physical fRailty IN older peopla: CLINICAL TRIAL
mulli-componenT Treatmeant sirategies * Y



Table 4.2. Average requirement for energy (kcal/day)
by physical activity level for European adults. Adapted
from EFSA 2013 [61]
Age (years) | Average requirement (kcal/day) for energy by PAL
Sedentary | Moderately | Active Very active &o\og\a'
active 0%
O\
Men o\ W S
W e
18-29 2338 2672 3006 73 \
\e\. 'a@
30-39 2264 2588 2913%00 8‘3@
40-49 2234 2553 \)\6 'a%?%(e 6 3192
50-59 2204 2 1&96 6\ 9,6"@34 3149
60-69 2017 $0€ 2 2593 2882
70-79 @&4 ,é\e %367 2550 2834
Wome &?\P:I/ 0(\9\
D fﬁa 29 ‘5\0 1878 2147 2415 2683
2
6(93}9339 1813 2072 2331 2590
40-49 1798 2055 2312 2569
50-59 1783 2037 2292 2547
60-69 1628 1861 2093 2326
70-79 1614 1844 2075 2305

EFSA Journal 20013:11(1):3005




Societa Italiana di Nutrizione Umana-SINU, 2014

LARN - Livelli di assunzione di riferimento per la popolazione italiana: MINERALI.
Assunzione raccomandata per la popolazione (PRI in grassetto) e assunzione adeguata (Al in corsivo):

o

valori su base giornaliera.

ADULTI

Maschi 18-29 anni

30-59 anni

60-74 anni

Femmine 18-29 anni

\Y % 3.0
‘8 X '{‘-"
R o éﬂ%s anni | 1200 | 700 | 240 | 7.2 | 39| 18| 10 9 09 | 55 | 150 | 23 | 65 | 20 | 30
. hH@e 1200 700 240 1.5 39| 23 27 1 1,2 60 200 2.3 65 30 3.0
f\\56
ALLATTAMENTO 1000 | 700 | 240 | 15| 39| 23| 1 12 | 16 | 70 | 200 | 23 | 85 | 45 | 30

Per le fasce d'eta si fa riferimento all'etd anagrafica; ad esempio per 4-8 anni s'intende il periodo fra il compimenta del quarto e del settimo anno di vita.
L'intervallo 6-12 mesi corrisponde al secondo semestre di vita,

Per il Ca, nelle donne in menopausa che non sono in terapia estrogenica la PRI & di 1200 mg.

Per il Fe, nelle fascia 11-14 anni i secondi valori di PRI fanno riferimento alle adolescenti che hanno le mestruazioni; nelle femmine 39-58 anni | secondi
valori di PRI fanno riferimento alle donne in menopausa.
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Nutritional Intervention

The Finnish Geriatric Intervention Study to Prevent Cognltlvgo\og\
Impairment and Disability (FINGER): Study design and &1@%‘@53

Miia Kivipelto™™“"* Alina Solomon®““, Satu Ahtiluoto”, Tiia Ngd@l\ ﬁdﬁt?\l_,ehtlbalo :
Riitta Anukamen , Lars Backman® Tunmn Hianninen®, Ant '{@@a Laatikainen”,

Jaana Lindstrom”, Franceeca Mangmlaquhe Aulikki Nm OTeg@h’%’ad]anen Satu Pajala
Markku Peltonen”, Rainer Rauramaa’, Anna S Sﬁ‘ﬂ(ﬁ\}' ‘al}r' Timo Strandberg®™*

Jaakko Tuomnlehm' - (bﬁ 1n1nen
v A
Oﬁ()e\ (Gga Alzheimer's & Dementia 9 (2013) 657-665
ﬁO NZ °
’L\P‘ g\(\

.. Food consum ,5162%L agq(%atr/ent /ntake is assessed by 3-day food records
at baselme (la@r\ m%‘s and 24 months...
Q‘GQ et
42

S
\’69 6\\\ e ¢«
®)



‘e ‘ F2 Call circumberance {CC) in em

Mini Nutritional Assessment
MNA® Nestlé _
Nutritiorinstitute

Last name: | | |
s | | age: [ Jwsighi, v | ] Hoige, oo | | oo | ]

Compleba tha scréen by Nlkng in Me boxes with Me approprate numbers, Tolal the numbsrs for the Tng screening scons

A Has facd imake declined over the past 3 months diss o loss of appatite, digestive problems, chewing of
wwallowing dilficultios T

[ = pevare decrease in food intaks d\

1 = modarale dacraasa in food inlaks 'a
2= v oberaans in food intake O \‘a(\

B Walght koss during the last 3 monihe
0 = weaghl loss graates Man 3 kg (6.6 bs) 7 \’\‘a
1= doss nod kniw .

2 = weaghl Inss bebwean 1.and 3 kg (2.2 and .6 e) 0\6
3 = no weight loss 0

C Mobility ta = S\
IR N o2
1= abie fa gal o0 oul A(\\)\'a \‘G(G .

o m-mwm—umm Ggi b\‘

0= yes 2=no "e. ; ;:,6 D
= = . o

e st v &0 Q‘GQ'

Zimpqdwlupﬂlp'nqlﬁ \C. 6 O

Filudylh:ll N n\@a)iguh-r [

ﬂrEPﬂ

AQ
B o

\\
qe(% IF BMI IS NOT AVAILASLE, REPLACE QUIESTHON F1 WITH QUESTION FZ2

6&

DO NOT ANSIWER QUESTION F2 IF QUESTION F1 15 ALREADY COMPLETED

0= GG kess Than 31

3 =G0 3 or greaser ]:I
Screening score a0
(max. 14 points)

Save
12-14 points: D Normal nutriional status Print
B-11 points: D At riek of malnutrition
0-Tpoints:  [] Malnousished Reset

Rel Veilae B, Vilers W Abslipn G, ol af Overview of s BNAE - §s Hisiony ana Chadensgss J Wyl Sasth Agng 2006 10855-805
Rubensien LZ Harker J0. Saka A, Geigoz Y. Yele B Sowsning for Undemuion in Geoabe Pracipe: Dessioping foe Shon-Fom My
lerificnsl Asseasme (MAA-5F). 1. Gatorl 2007 SEA: M385-37T
Dagaz Y. The iini-fatrifionsd Assassrne (WA Raaw of S Lilerators - Wl s o el o J Nulr Heslh Sgimg 2008 10886887
Kper M, Bauer . Ramech C, sl al Vakdwion of e Min' Sieiiosa) Assessment Shos-Form MRGE-S01 A prechcsl il e Kenifoaion
of notrfions sake. J Nur Healh Aging 2008 13 782-THE
B Sockilh dus Produit Ml 5.4, Yevey, Switteand, Trademark Owters
o P, 1909, Rireiion J000. NET20D 1205 100

For mars infommation: sesomns £l ety coem
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Mini Nutritional Assessment

MNA®

Lasl nama:

Nestle
Nutritioninstitute

Firsl nama:

Bexl =0 MWigighi, ke

Haighl, gm:

Camplate he acrean by filing in the Boxes wilth the apgropniabs numessrs,
At The raimbers Tor the screan. B ecans s 11 o kas, continug with The assessment 1o gain & Malnuiition Indicalor Seone

Screening

A Hes Pood itake declined over htpﬂl 3 manths dus to leas
of appetite. digestive p
difficulties?

0 = pavara dacranss in foad inlake
1 = modarate decreass in tood infaks
2 = no decrease in food imake

O

Weight loss during the last 3 months

1 = weight loss greater than Jiog (6 .6lbs)

1 = does nol knew

2 =weighl loes belwean 1 and 3kg (2.2 ard 6.6 1ba)
4 = no weight loss O
Malbsility

0 = bed ar chair bound

1 = able ta get out of bed { char but does ot go out
2 = goes out

O

Has suilfersd paychelogicsl stress or acute disesss in the

&0&

0 =yas 2=ma

Heuropsychalogical probl
0l = severe dementia or depresson
1 = mild demsantia
2 = no paychelegical prablems

%‘@
maK. 14 points} gl:l

14 pmnl\le ormal radritional stabus

B 1@ A risk of makuirtion

(F Malnourizhed
A

| eore ir-depth aaseasment. continiss with questions G-R

Assessment

G Lives indepandently (nal in nursing home or hospital)

1=yes D=
H Takas mors than 3 prescriplicn drugs per day
0= yes 1=rma
| Pressure sores or skin ulcers
0=yes 12 O
Feafurances

1. ‘Vallica B, Vilirs H, Absllan G, ot al Crearvies of the MRS - 1t Hislory and
Chalengsrs ) Bl Mvald Apay 2006, 10- 856485

2 Rubengiein LT, Harker J3, Sahes , Guigaz Y, Wallas B, Soresning far
Linderrasii on in Gariabnic Fracioe: Developing the Short-Form Min
hhatrilanil Fassssmant [MKA-SF). A Gaont 2001, S84 M3GS-3T7

A Gugoe . The MinkHulrtional Assessment [MMA] Revies of tha Lierakre - hai
does el usT J Motr Healh Agpog. 2006 Pl 55-83T,

e oot du Produits Mesth, 5.4, Yaviy, Switceriand, Trisdermrk Owrsrs

4 Maaild, 1564, Revizion 2008, NGT200 1258 10

Fer mor information: swe.mma-sidark com

J How many full meals does the patient eat daily?
=1 meal
1 =2 mealy
2= 3 mealy

Salected consumplion markers far protein inlake

Al least ane serwng of dary products
ik, cheass, yoghuet] per day yea [ mo ]

O

T of

e = 1\ Co

» Mt fish of poulry avary day ’\
00100 T 2 _@°
10 if dyes e\»

if 3 yes

Consumes two or more
per day?
0=ra

N~ 5%
ad #:I’bifﬂleml.m. milk—} k=
Gﬁ : a%&ﬂllﬁﬁilﬁ

oy
éggnlflﬂllnu
X' 52 innatie to sat winout assistancs
1= all-fad with soms diffcully
2 = seifdfed without any prablem

oo

a

Sall wiew of nutritional stalus

0 = viesws gall 88 Being Mmalncirished

1 = is uncertan of merntional state

2 = vieswn gall 88 having no nuiritional prablam D

In comparison with ciher peeple of the same age, how dees
the patient consider his | her health stalus?
0.0 = not as good

0.5 = does not know

1.0= a5 good

2.0 = batlar

Mid-arm circurrference [MAC) in cm
0.0 = MAC lass thar 21

0.5=MAC 2110 22
1.0 = MAC greater than 22

mim

oo

]

Calf circurmference (CC) in cm
0 = CC less than 31
1=CC 31 or greater

O
OoOo
oo
oono

Ansssamant (max. 16 peints)
Seraaning scone
Total Assessmaent (max. 30 podnts)

Malnutrition indicator Scare
24 1 30 points |
17 1o 23.5 paints O
Less than 17 points. ]

Wemral nutricral siatus
Al risk of malnudritan
Maincurished
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